Characterisation of the enzymatic and RNA-binding properties of the Rhodobacter sphaeroides 2.4.1. Rho homologue.
The Escherichia coli Rho is a transcription termination factor with complex enzymatic properties. Rho is a near-universal prokaryotic transcription factor, but very few non-enteric Rho factors have been studied. The expression and enzymatic activity of Rho from the GC-rich, Gram-negative bacterium Rhodobacter sphaeroides was characterised. Poly(C)-activated ATP hydrolysis, multimerisation and the abundance of the R. sphaeroides Rho were similar to the E. coli Rho. The R. sphaeroides Rho was a DNA:RNA helicase. The R. sphaeroides Rho was unique in Rho factors characterised to date in that it did not interact with the lambdatR1 terminator transcript and ATP hydrolysis was unusually weakly activated by poly(U) RNA. A chimeric Rho (RhoER), with the RNA-binding domain from the E. coli Rho and the ATPase domain of the R. sphaeroides Rho, was activated by RNA co-factors in a similar fashion to the E. coli Rho. The activity of RhoER suggests functional interactions between the N- and C-terminal domains of Rho monomers are highly conserved between Rho factors. The main differences between Rho factors from different bacteria is in the specificity of RNA binding although this does not appear to be necessarily dependent on the GC bias of target RNA as has been previously suggested.